Distinct roles of protein kinase C isoforms in myogenic constriction of rat posterior cerebral arteries.
The involvement of protein kinase C (PKC) in myogenic constriction at physiological intraluminal pressure was investigated in rat posterior cerebral arteries. Changes in constriction and intracellular Ca(2+) concentration ([Ca(2+)](i)) were measured in fura 2-loaded arterial segments by pressurized arteriography. When intraluminal pressure was raised from 5 to 60 mmHg and maintained for 60 min, sustained constriction and [Ca(2+)](i) elevation were elicited. The constriction and [Ca(2+)](i) at 60 mmHg gradually declined in the presence of RO31-8220, a general PKC inhibitor, and rottlerin, a PKCdelta inhibitor. In contrast, Gö6976, a conventional PKC inhibitor, significantly diminished the constriction with no inhibition on the [Ca(2+)](i). In the presence of nicardipine, the pressure stimulation to 60 mmHg still produced a small sustained [Ca(2+)](i) elevation. The nicardipine-insensitive [Ca(2+)](i) elevation gradually declined in the presence of rottlerin, and it was nearly abolished by ruthenium red. Immunohistochemical analysis showed positive staining for PKCalpha, gamma, delta, and epsilon, but not PKCbeta, in smooth muscle cells of rat posterior cerebral arteries. These results suggest distinct roles of PKC isoforms in myogenic constriction: conventional PKC mediates Ca(2+) sensitization, whereas PKCdelta mediates sustained [Ca(2+)](i) elevation via the activation of cation channels, resulting in sustained constriction.